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ANTIBODIES REACTIVE WITH fi-GLUCANS ^2 "«0" 2 1 

Technical field 

The present invention relates to new antibodies re- 
active with /3-glucans and the use thereof for the diagno- 
5 sis of fungal infections* 

Background of the invention 

Fungal infections may occur at many places in the 
human or animal body, e.g. in the vagina or in the oral 
10 cavity. 

Invasive fungal infections are increasing because of 
the growing number of immunocompromised patients (12) . 
Almost all of these infections occur in critically ill 
patients suffering from an underlying disease. 

15 In Candida, species which are the most common fungi 

isolated from patients with invasive fungal infection, 
the yeast cells are surrounded by a rough, rigid cell 
wall that represents 20-25% of the dry weight of the 
cells (19) . The cell wall of C. albicans and S. cere- 

20 visiae consists of about 85-90% polysaccharide, 10-15% 

protein, and a small amount of lipids (29, 30). The poly- 
saccharide components consist of mannan, glucan, and a 
small amount of chit in. Most of the proteins are cova- 
lently linked to the mannan (mannoprotein) , which is lo- 

25 cated in the outermost layer of the cell wall. A fraction 
of the proteins is also covalently linked to glucan (17) . 
The proportions of these different cott$>onenta vary with 
the species, but in fl. cerevisiae there are approximately 
equal proportions of mannan and glucan, and about equal 

30 amounts of alkali -soluble glucan and alkali- insoluble 

glucan (6) . The glucan microf ibriles are located mostly 
in the inner part of the cell wall. The high mannose con- 
tent present in C. albicans cell wall is absent in C. 
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neoformans, and glucose is the major monosaccharide con- 
stituent of the cryptococcal cell wall. The cell wall of 
uncapsulated C. neoformans is composed mainly of glucan. 

Mann an is highly immunogenic and most of the anti- 
bodies produced are directed to this part of the cell 
wall (29) . Serological methods have been developed for 
detection of mannan in serum for diagnosis of fungal in- 
fections and some of these tests are commercially avail- 
able. Like Pastorex Candida, the tests are highly spe- 
cific but the sensitivity is low (8) . It has been pro- 
posed that high antibody levels such as those found 
against mannan may hamper the detection of mannan anti- 
gens (13, IS, 23) . The high detection limit, formation of 
mannan -ant imannan antibody complexes, and rapid clearance 
of mannan from circulation may partly explain the low 
sensitivity of these tests (4, 12, 16) . 

We recently found that the anti-p -glucan antibody 
levels in humans with deep Candida infections are rela- 
tively low and mainly of the IgG2 subclass type (23) . 
This finding of a low antibody level of IgG2, which does 
not opsonize glucans through binding to Fc receptors of 
phagocytes or poorly activates the complement system may 
prolong the presence in circulation and thus favour a 
more sensitive detection of p-glucan in blood. In fact, 
the determination of both linear and branched P(l-3)-D- 
glucans in serum by a coagulation cascade system in the 
lysate of blood hemocytes from the horseshoe crab is a 
sensitive assay for diagnosis of invasive fungal infec- 
tions (14, 32, 33). p (1-3) -glucans are unique for all 
medically important fungi and are shed during growth 
(26) . Thus, determination of fL (1-3) -glucans appear to be 
a useful marker in the laboratory diagnosis of deep fun- 
gal infections. 

The analysis of 0 (1-3) -glucans is based on the bind- 
ing of the polysaccharide to the coagulation factor G. 
This glucan test, however, has some limitations. It does 
not react exclusively with p (1-3) glucans, since also (1- 
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3) (1-4) -a-D-glucan (negaran) and (1-2) (1-3) (1-6) -ct-D- 
glucan (yeast a-D-mannan) , and (1-6) -p-D-glucan (gyro- 
phoran) may activate the Q factor (28) . The reactivity of 
factor G is also dependent on the molecular weight/ con- 
5 formation and degree of branching of the glucans (28) - 

Moreover / there are some contradictions regarding its ef- 
fectiveness of determining glucans in dryptococcus neo- 
faxmans infections (27) . 

The low levels of anti-glucan antibodies as observed 
10 in patients and healthy individuals may be due to both a 
poor immunogenicity of this antigen and partly a reduced 
exposure due to its deeper localization within the fungal 
cell wall (23) . Antibodies to p-glucans are generally 
difficult to raise in mice (1) , 
15 Rapid diagnosis of infecting microorganism and start 

of treatment is important. Current diagnosis of fungal 
infections is based on direct microscopy, culturing, de- 
tection of circulating fungal antigens, anti-fungal anti- 
bodies, and determination of fungal metabolites in body 
20 fluids (5, 7, 15, 34). 

Antibodies to 0-glucans, in particular p(l-3)- 
glucans, with a high specificity would be useful tools 
for analysis of such antigens in blood of patients with 
suspected fungal infections and of interest for invest i- 
25 gations regarding the locali2ation of £-glucans, in par- 
ticular p (1-3) -glucans, in the cell wall structure of 
Candida. In no studies a detailed characterization of the 
:T: anti-p(l-3) -glucan specificity across species and includ- 

: ing yeast cell wall fragments, or intact cells have been 

30 investigated. 

Summary of the invention 

The object of the present invention is to alleviate 
the above mentioned drawbacks and provide antibodies re- 
3 5 active with 0-glucans with a high specificity for the 
diagnosis of fungal infections. 
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As stated above, the .cell wall o£ all medically im- 
portant: fungi contains a unique polyglucose compound , a 
0-glucan, in particular a P (1-3) -glucan. In the present 
study polyclonal and murine monoclonal antibodies were 
produced against linear and p(l-6) branched p(l-3)- 
glucans and their specificity was characterized. The an- 
tibodies were analysed for reactivity to other p glucans, 
fungal cell wall fragments, and. fungal cells- 

By analysis with ELISA, species differences in the 
antibody specificity were observed. No rabbit, but murine 
polyclonal antibodies raised against p (1-3) -glucan recog- 
nized the homologous antigen. 

Moreover, both species responded with high levels of 
antibodies against p(l~3) (1-6) -glucan irrespective of the 
immunogen used [p(i-3)- or P(l-3) (1-6) -glucan), suggesting 
that the branching sites were the predominating antigenic 
epitopes or that the form of this p glucan exposed epi- 
topes that were more available compared with the linear 
P<l-3) -glucan. 

Absorption of the rabbit antibodies with p(l-3), 
P(l-6), p (1-4) (1-3), C. albicans (CaCW) or uncapsulated 
C. neofoxm&ns cell wall fragments (CnCW) followed by 
analysis of the remaining anti-p (1-3) (1-6) -glucan activ- 
ity (inhibition- ELISA) showed that the p(l-6) linkage 
most likely was involved in the antigen epitope. An in- 
hibitory activity was also seen with CnCW, but not with 
CaCW. Out of two monoclonal antibodies reactive with p(l- 
3) and p(l-3) (1-6) -glucans in ELISA, A10A and B3B, only 
one (A10A) recognized immunoreactive epitopes in CnCW and 
Cacw as found with inhibition-ELISA. Overall the A10A 
epitope appeared to be present in both p(l-3) and p(l-6)- 
glucans. The B3B epitope included p(l-3) but probably not 
P(l-6) . By indirect immunofluorescence only A10A recog- 
nized a p(l-3) (1-6) associated epitope on the cell sur- 
face of C. albicans , C.parapallosis, C.Jtrusei, 
C.grlabrata, and C. neoformans. 
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in summary, rabbit polyclonal and B3B demonstrated 
the presence of imraunoreactive epitopes in free form p(l- 
3) (1-6) -glucan, while A3. OA, recognized a p-glucan epitope 
that was readily available on the cell surface of 
5 C.neofozmans and all Candida species tested. 

Thus, polyclonal and monoclonal antibodies to P(l- 
3) (1-6) -glucans could be used for detection of free or 
cellwall associated p -glucans and thereby of help in 
laboratory diagnosis of fungal infections, in particular 
10 deep fungal infections. 

Brief description of the drawings 

Figure 1. Mean IgG and IgM antibody levels to (J (1-3) (l- 
15 6)glu, p(l-3), PU-6), p(l-4)(l-3), CaCW and CnCW in rab- 
bits immunized with p(l-3) (l-6)glu (n=2) or p(l-3) (n=2) 
as analyzed by EL ISA. The antibody concentrations are ex- 
pressed as the absorbanee value at the serum dilution of 
1/100. 

20 

Figure 2. The serum Ig antibody activity against p(l- 
3) (1-6) glu (a) and p(l-3) (b) in mice immunized with p(l- 
3) (l-6)glu, p(l-3), or killed C. neofozmans. The absorb- 
anee of a pool of preimmune serum is indicated by the 
25 broken line. All sera were compared at a dilution of 

1/50. 

Figure 3. The antibody activities of A10A and B3B to p(l- 
3) (l-6)glu, p(l-3), p(l-3)(l-4), PU-6), CaCW, and CnCW 
30 as analyzed by ELISA at a dilution of 1/10. The antibody 
activity is expressed as the absorbanee value. 

Detailed description of the invention 

In the research work leading to the present inven- 
35 tion murine monoclonal and rabbit polyclonal antibodies 
directed against p (1-6) -branched P (1-3) -glucan with re- 
spect to crossreactions with P(l-3)-, p(l-6)-, p(l-4)(l- 
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3) - glucans, C. aibicans and C. neofcrmans cell wall 
fragments were characterized by ELISA. The presence of a 
0 glucan epitope on the surface -of the cell wall of C. 
albicans, C. parapsilosis, C. glahrata, C. knzael, an un- 
5 capsulated mutant of C. neoformans was Investigated by 
immunofluorescence microscopy. 

We present what to our knowledge is the first n&b 
(A10A) that reacts with a 0(1-6) (1-3) -glucan epitope on 
the intact cell surface of Candida, 

10 

Materials and Methods 

Strains and condition of growth 

C. albicans ATCC 64549, C. glabrata ATCC 90030, C. 
parapsilosis CCUG 37233, C. krusei ATCC 62S8, and an un- 
15 capsulated C. neoformans strain 602 were cultivated in 
Sabouraud dextrose broth, at 37°C overnight. The conver- 
sion of yeast to germ tube and hyphal forms of C. albi- 
cans was carried out by transferring the C. albicazis 
yeast cells to RPMI 1640 and cultivation at 37 °C for I8h. 

20 

Antigens 

Cell wall fragments 

Cell wall fragments of C. albicans (CaCW) . and C. 
neoformans strain 602 (CnCW) were prepared by treatment 
25 of the yeast cells by glass beads as described earlier 

(22) . The glucan structure in CaCW is composed of branch- 
ing p (1-3) (1-6) linkages. The cell wall of uncapsulated 
T: c - aeofoxmans is composed mainly of a (1-3) (1-4)15 and 0(1- 

: 3) (1-6) -glucans (11). 

\ 30 

Glucans 

> • 

..: Glucan from Saccharomyces carevisxae with 0(1-6)- 

Ranched 0(1-3) -linked' glucose residues (0 (1-3) (l-6)glu] , 
AlcaIlflrenes ^aecalis curdlan with (1-3) -0 -linkages fp(l- 
3S 3)], and glucan from barley with (1-4) (1-3) -p-linkages 

Ip(l-4) (1-3)] were purchased from Sigma (St Louis, USA). 
Pustulan from lichen Vtnbilicaria papullosa with (1-6) -0- 
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linked glucose residues [0(1-6)] was purchased from Cal- 
biochem (San Diego, USA) . According to the manufacturer 
pustulan contained only glucose. The purity of the glu- 
cans of baker yeast/ curdlan, and barley were 98, 99 and 
96% respectively, according to the specifications. Table 
1 summarizes the trivial names, physical properties, and 
sources of the P-glucans used in this study. |J(l-3) (1- 
6)glu, 0(1-4) (1-3), and 0(1-3) were dissolved in 0.3M 
NaOH at a concentration of 20 mg/ml. 0(1-6) was dissolved 
in water at 100°C at a concentration of 20 mg/ml. 



Table 1 



15 



20 
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25 



Antibodies to 0-glucan 
Production of sAbs 

For the production of mAbs female Balb/c mice (fi-a 
weeks old) were immunized intraperitoneal^ (i,p) with 
either 50 M g of 0(i- 3 ) ( 2 mice), 0(1-3) (l-6)glu (4 mice) 
or 2.5 x lo 7 cells of formaldehyde treated uncapsulated 
C. neofoxmans (4 mice) suspended in 200 pi PBS containing 
l;ig of cholera toxin, which was used as an adjuvant (36) , 
Two and four weeks later, the mice received intraperito- 
neal injections with the same amount of antigen. One week 
after the last injection, blood was collected and the an- 
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tibody response to 0(1-3) (1-6) glu analyzed by EL ISA. Af- 
ter an additional week another injection with the same 
amount of antigen was given, and three to four days later 
the animals were killed and their spleens used for fu- 
5 sion. 

Myeloma cells were cultured in Iscoves medium sup- 
plemented with 2triM L-glutamine, penicillin (100 U /ml), 
streptomycin (100 tig/ pi) and l% (w/v) fetal bovine serum 
(growing medium) . Cell fusion and selection of hybrids 

10 were carried out as described by K5hler and milstein 

(21) , Spleen lymphocytes from immunized mice were fused 
with SP2/0 murine myeloma cells at a 5:1 ratio using PEG 
1500 (Boehringer Mannheim GmbH, Mannheim, Germany) as the 
fusing agent. The fused cells were distributed in 96-well 

15 culture plates at an approximately density of 4 x 10 3 

cells in 200/il HAT selection medium (growing medium sup- 
plemented with hypoxanthin, arainopterine, thymidine) . On 
day 10 post-fusion, the culture supernatants were 
screened for the presence of antibodies specific to JJ(l- 

20 3) (l-S)glu and 0(1-3) by ELISA. Positive hybridomas, 
which all were of IgM isotype as determined by ELISA, 
were cloned by limiting dilution on a feeder layer of 
Salb/c peritoneal macrophages- Cells were grown in HAT 
medium for two weeks. The HAT was substituted by HT me- 

25 dium (growing medium supplemented with hypoxanthin and 

thymidine) . Positive clones were cultivated in serum free 
medium HyQ-CCMl (from Hyclone Laboratories Inc, Utah, 
USA) . 

MAbs were purified by (NH 4 ) 2 S0 4 precipitation fol- 
30 lowed by affinity chromatography on agarose gel with co- 
valently linked IgG goat anti-mouse IgM (Sigma, St Louis, 
USA) . The fraction was dialyzed against PBS overnight at 
4°C. The protein concentration was determined by 
Coomassie protein assay reagent kit (Pierce, IL; USA) . 
35 The protein concentration was adjusted to 100 ptg/ml in 1% 
BSA in PBS and stored -70°C. 
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Rabbit polyclonal antibodies 

Antiserum to £(1-3) (l-6)glu and 0(1-3) were prepared 
by immunizing New Zealand white rabbits (2-3 kg) with 
i.v. injections of l ml of 0(1-3) (1-6) glu (100 /ig/ml, two 
5 rabbits) or 0(1-3) (100 pg/ml, two rabbits) dissolved in 
PBS. Cholera toxin from vibrio Cholerae was used as adju- 
vant . The animals were immunized twice a week for two 
weeks and thereafter two more times with two weeks inter- 
vals. Blood was collected at various times and the anti- 
10 body activity against p(l-3) (l-6)glu and 0(1-3) was de- 
termined by ELISA. Two weeks after the last immunization 
the rabbits were exsanguinated by heart puncture. Serum 
was stored frozen until used. 

IS KLISA 

Microplate wells (Nunc immunoplate, Denmark) were 
coated with 100 fil of a 50 /ig/xal solution of 0(1-3), 0(1- 
4) (1-3), 0(1-6), CaCW or CnCW and a 20/*g/ml of 0(1-3) (l- 
6) glu solution containing 50 mM Na 2 C0a buffer, pH 9.3, The 
20 plates were incubated at room temperature (r.t.) for two 
hours and thereafter kept at 4°C overnight. After rinsing 
the plate once with PBS. lOO/il of blocking buffer (BP) 
(1% BSA in PBS) were added to each well and the plate in- 
cubated for lh at r.t. The plate was rinsed once with 
25 PBS. mAbs diluted in 1/10, 1/50, 1/100 and 1/1000 in PBS, 
or rabbit serum diluted in tenfold serial steps (l/ioo - 
1/10000) in PBS-T were added to each well (lOOjtil) and in- 
cubated for two hr at r.t. Hereafter the plate was rinsed 
three times with 0.05% Tween-20 in PBS (PBS-T) between 
3 0 each incubation step. Biotinylated rabbit ant i -mouse IgM 
(DAKO, Gloatrup, Denmark) diluted 1/5000, or alkaline 
phosphatase-conjugated goat antirrabbit IgM or IgG 
(Southern Biotechnology Associates, Birmingham, USA) di- 
luted of 1/1000 in PBS-T were added to the wells (100 
35 . The plate with monoclonal antibodies was further in- 

cubated at r.t. for 2h, and thereafter 100 ^1 of alkaline 
phosphatase conjugated extravidin (Sigma, St Louis, USA) 



» r # 
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diluted 1/1000 in PBS-T were added and the plate was in- 
cubated at r.t. for 60 tain. Para-nitrophenylphosphate 
(lmg/ml, Sigma, St Louis, USA) diluted in diethanolamine 
buffer <pH 9.8) was added to each well and the absorbahce 
5 was read at 405 nm when a suitable color had developed. 

Inhibition- BLIBA 

Increasing amounts of 3(1-3) (l-6)glu, 0(1-3), |J(1- 
4) (1-3), p(l-6), CaCW, CnCW (1-1000 ng/ml} were added to 

10 series of tubes containing a constant amount of raAb or 
rabbit serum. The mAbs were also incubated with monosac- 
charide; p-D-glucose, glucose amine and mannose or disac- 
charides; trehalose with a (1-1), maltose with a (1-4) and 
cellobiose with p(l-4) linkages at the concentration of 

15 50 and 1000 Mg/ml. The mAb solutions were incubated at 
r.t. for 30 min and kept at 4 6 C overnight. The diluted 
rabbit sera were incubated for 60 min at 37 "C and kept at 
• 4°C overnight. The solutions were centrifuged to remove 
any precipitates, and the supernatants were analyzed for 

20 the remaining antibody activity against CaCW or p(l-3) (1- 
6)glu, as antigens. The raAb A10A and B3B were diluted 
1/50 and 1/20 respectively, in PBS supplemented with 0.1% 
BSA and a dilution of 1/1000 of rabbit immunserum in PBS- 
T were used for the inhibition assay. The inhibition ca- 

25 pacity of an antigen was defined as the concentration 

needed for inhibiting the antibody activity to 50%, i.e. 
reducing the absorbance to 50% of that of the unabsorbed 
serum dilution (EI 50 ) (24) . 

30 Immunofluorescence microscopy (IF) 

The immunofluorescence assay was carried out as de- 
scribed by CaBanova et.al. with some modifications (3). 
; Microorganisms were washed 3 times in PBS, the concentra- 

tion of the cells were adjusted to lo 6 cells/ml in PBS 
35 and drops of the cell suspensions were placed on micro- 
' scope slides and allowed to air dry. The microorganisms 

were fixed for 20 min with 0.2% formaldehyde in PBS. The 
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microscope slides were washed in 3 changes of PBS for a 
total of 15 min. MAbs (20 jtl) diluted 1/20 in PBS, immu- 
nized and normal rabbit serum diluted 1/100 in PBS were 
added to the slides and were incubated at r.t. for 60 min 
5 in a moister chamber. The slides were washed as described 
above. Biotin conjugated rabbit anti -mouse IgM (DAKO, 
Glostrup, Denmark) diluted 1/100 in PBS and swine FITC- 
conjugated anti -rabbit Ig (DAKO, Glostrup, Denmark) di- 
luted 1/20 (20^1) were added and slides were incubated at ' 

10 r.t for another 60 min. After washing as above, the 

Blides incubated with plyclonal antibodies were montained 
as will be described lateron, while FITC-conjugated 
avidin (Sigma, St Louis, USA) diluted 1/200 in PBS was 
added (20/il) to the slides with mAbs and were incubated 

IS at r.t. for 30 min in a moister chamber. The slides were 
washed as above and rinsed with distilled water, and 
mounted with Kaiser's glycerol gelatin {Merck, Darmstadt, 
Germany) . The cells were examined with a Zeiss photo- 
microscope equipped with fluorescence. 

20 



1 

Specificity of polyclonal antibodies to 0 (1-3) -glucane 

The specificity of rabbit polyclonal antibodies 
25 raised against 0(1-3) (l-6)glu and 0(1-3) was investigated 
by using p (1-3) (1-6) glu, 0(1-3), 0(1-6), 0(1-4) (1-3), 
CaCW, and CnCW as antigens in ELISA (Fig. 1) . The highest 
IgG and IgM antibody levels were observed with 0(1-3) (l- 
6)glu and 0 (1-6) . An intermediate response was seen to 
30 0(1-4) (1-3). The IgG antibody activities were not exceed- 
ing those of IgM except for anti-0(l-3) (1-6) glu antibod- 
ies, which also showed the highest activity of all. No or 
very low IgG and IgM antibody activities were recorded 
against 0(1-3), CaCW and CnCW (Pig. l) . 
35 Since the difference in antibody activity against 

the antigens could have partly been due to variations in 
the binding capacity to the plastic surface of the ELISA 
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microplate, while still expressing similar epitopes, the 
specificity of the IgG antibodies against 0(1-3) (1-6") glu 
was studied by EL ISA inhibition. A pool of rabbit immune 
serum was absorbed by (5(1-3) (l-fi)glu, 0(1-3), 0(1-4) (1- 
3), 0(1-6), CaCW, and CnCW (Table 2). EIso values were 5-, 
8-, and 25 times higher for 0(1-6), CnCW and 0(1-3) re- 
spectively, than for the homologous antigen. The results 
indicated that the low antibody activity against CnCW 
most probably was partly due to a lower binding of the 
CnCW to the plastic surface. No inhibitory effect was ob- 
tained with 0(1-4) (1-3) and CaCW. Since the strongest in- 
hibitory effects were obtained with 0(1-3) (l-6)glu, 0(1- 
6) , and CnCW, the antibody specificity seemed to involve 
the 0(1-6) site. 

Table 2 

Inhibition of the IgG antibody activity against p(l-3) (1-6) glu in 
pooled serum from two rabbits immunised with 0(1-3) by absorption 
with various glueans and eell wall fragments. The absorption was 
performed at a dilution of l/iooo of the serum. The abeorbance at 

405 an of the unabsorbed scrum was 0.5. 

Absorbing S x 9 o <Jig/ml) 



PU-3) tt-6>glu 


10 


P<l-3) 


250 


0(1-4) (1-3) 


>* 


P(l-S) 


SO 


cacw 


>* 


CnCW 


80 



*> , no inhibition at the highest concentration tested, 1000 fig/ml. 

Mice immunized with 0(1-3) (l-6)glu had higher mean 
levels of antibodies to 0(1-3) (l-S)glu than mice immu- 
nized with killed C. neofbttnans, while those immunized 
with 0(1-3) were intermediate (Pig. 2a). The anti-0(l-3) 
antibody activity was highest in serum from mice immu- 
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nized with £"(1-3), while the antibody activity was weaker 
in those immunized with P(l-3) (1-6) or C. neoformana (fig 
2b) . Serum collected from mice before the immunization 
showed low levels of anti-p(l-3) (1-6) glu antibody. No an- 
tibody activity was recorded to p (1-3) in nonimmunized 



Differences in the antibody specificity despite im- 
munization with identical antigens were observed between 
the species. Thus, all rabbits immunized with either P(l- 
3) (1-6) glu or P(l-3) showed high antibody activity 
against p(l-3) (1-6) glu, but not against p(l-3), while the 
mice immunized with p(l-3) showed a high antibody activ- 
ity against both p(l-3) and p (1-3) (l-6)glu (fig 1 and 2). 
The antibodies raised in mice appeared to involve a re- 
sponse also to epitopes present in the P (1-3) -linked glu- 
cose residues. 

Bxample 2 

Specificity of mAbs against p (1-3) -glucans 

MAb3 were screened against p(l-3) (1-6) glu and p(l- 
3) . Only mAbs of IgM class were found. Out of four se- 
lected mAbs two were further analyzed. The reactivity of 
A10A (immunogen C. neofozmans) and B3B (immunogen p(l-3)) 
against p (1-3) (1-6) glu and p(l-3), P(l-4) (1-3) , p(l-6), 
CnCW, and CaCW were studied (Fig. 3) . A10A showed a high 
antibody activity against all antigens except for P(l-6) 
(intermediate), and p(l-4) (1-3) (weak) . B3B showed an 
overall lower activity against the antigens. The highest 
antibody activity was obtained against CaCW followed by 
p(l-3) (l-6)glu. It was intermediate against p(l-3), CnCW, 
and P(l-6) # while it was not active against p(l-4) (1-3). 
Although different antigens were used for immunization, 
the highest antibody activity for both mAbs was found 
against p(l-3) (1-6) glu and CaCW. This may partly be ex- 
plained by an enhanced binding capacity of these antigens 
to the microtiter plate. The CaCW preparation contains 



mice. 
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protein besides polysaccharides, which may facilitate the 
binding of this antigen to the plastic surface (22) . 

The cross -reaction between 0(1-3) (1-6) glu or CaCW 
and the various glucan antigens were studied by inhibi- 
5 tion-ELlSA. 

It was found that the EI S o of A10A for the homologous 
antigen, p(l-3) (1-6) glu, and CnCW were almost identical 
(6 and S jtg/ml, respectively) (Table 3). EI 50 for 0(1-3) 
and p(l-6) was 7- fold higher. BI 50 for 0(1-4) (1-3) and 
10 CaCW was more than 60 and 40 times higher respectively, 
than the 0(1-3) (l-6)glu or CnCW. A10A was quite similar 
in its specificity pattern compared with the rabbit poly- 
clonal antibody except for the 0(1-3) and CnCW reactiv- 
ity. A10A reacted much stronger with 0(1-3) and CnCW. 



IS 



Table 3 

Inhibition of the anti-p(l-3) <l-6)glu and CaCW antibody activities of 
AlOA by absorption with p (1-3) (1-6) glu, p(i~3>. P(i- 4 )(l-3), P(l-6), 
CaCW, and CnCW. AlOA was diluted 1/50 







± Standard devia- 


Absorbing agent 


txan 






P(l-3) (1- 






6) glu* 


CaCW 


0(1-3) (l-C) glu 




31+12 


P<l-3) 


40+12 


185+170 


P(l-4) (1-3) 


359+39 


>* 


0(1-6) 


43+17 


>* 


CaCW 


238+112 


SS + 6 


cncw 


5+2 


6+4 



#The absoxbance value of the unabsorbed antibody was 1.8 against P(l- 
3) (1-6) glu and 1.2 against CaCW. 

* No inhibition ac che highest concentration tested, 1000 ug/ml. 



The AlOA activity against CaCW showed that CnCW was 
a 9- fold stronger inhibitor than the homologous antigen 
(Table 3) . In addition, 0(1-3) (l-6) g i u was also stronger 
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as inhibitor than CaCW. EI S0 for CaCW was almost twofold 
higher (56 wg/ml) than that of ^(l-3) (1-6) glu (31 /zg/ml) . 
Thus, the A10A epitope most probably involved the branch- 
ing region of the glucan, the p(l-3) (1-6) linkage, which 
5 was available to a higher extent in CnCW than in CaCW. 

The specificity of B3B to CaCW was also analyzed by 
inhibit ion-ELISA, since the highest antibody activity was 
recorded against this antigen (Pig 2) . The EI S o for CaCW 
and §(1-3) was roughly the same and they were more than 
10 15 times higher that of EIso for £(1-3) (1-6) glu (Table 4). 
0(1-4) (1-3) and CnCW did not inhibit the anti-CaCW anti- 
body activity at the highest concentration tested. The 
EIso for 0(1-6) was almost 40-fold than that of 0(1-3) (1- 
6) glu. This inhibition pattern of B3B differed from that 
15 of A10A by the lack of inhibitory effect of CnCW, while 
still being inhibited by 0(1-3) (1-6) glu. Thus, the B3B 
epitope was mainly exposed by the free form of 0(1-3} (1- 
6) . None of the mono- and di saccharides inhibited the 
anti-0(l-3) (1-6) glu antibody activity of the two mAbs. 



20 



25 



Table 4 

Inhibition of the B3B anti- CaCW antibody activity by absorption 
witb 0(1-3) (l-6)glu, 0(1-3), 0(1-4) (1-3), p(l-6), CaCW, and CnCW. The 
mAb was diluted 1/20 in in PBS containing 0.1% BSA. The absorbance 
v alue wag 0.4 of the unabsorbed antibody. 
Absorbing 

agent 



P(1-3J (1-6) glu 


20 


PU-3) 


450 


(1(1-4) (1-3) 


>* 


P(l-6) 


7S0 


Cacw 


306 


CnCW 


>* 



*> , no inhibition at the higheet concentration tested (1000Mg/ml) , 
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Example 3 

Availability of p(X-3) (1-6) epitopes on the cell surface 
of Candida and C. seofoznaos 

The availability of p(l-3) (1-6) -glucan for antibody 
5 binding on the cell surface of various Candida species 
and C.neafoxmans were analyzed by IF microscopy using 
AlOA and B3B. Yeast and mycelial forms of C. albicans, C. 
parapsilosis, C. krusei, c. glabrata and the uncapsulated 
mutant of C. neoformans were all positive by IF (Fig. 3) . 
10 The intensity of fluorescence differed depending on the 
morphology and distribution of the antigens in the cell 
wall. Uncapsulated C. neofonnans was strongly iramunoreac- 
tive with A10A. This mAb also stained the yeast and myce- 
lial forms of C. albicans, but somewhat weaker. The other 
15 species of Candida, C. parapsilosis, C. krusei and C. 
glabrata were all stained with A10A. 

B3B did not stain any of the fungal strains. This 
finding was in accordance with the inhibition results 
(Table 4) , since neither CaCW nor CnCW were good inhibi- 
20 tors. 

As expected the rabbit polyclonal antibodies were 
not immunoreactive with the intact Candida yeast cells 
(not shown) . 

25 Discussion 

Antibodies to p (1-6) -branched p (1-3) -glucan were 
readily induced in both rabbits and mice, while they dif- 
fered with respect to antibodies against p(i-3). The two 
igM raAbs, which both recognized linear and branched p(i- 
30 3)-glucans differed with respect to the reactivity 

against Candida and C. neoformans cell wall fragments and 
intact cells. While AlOA reacted with an epitope exposed 
on the cell surface, the other one recognized an epitope 
present in the free form P (1-3) (1-6) -glucan. The mycelial 
35 form of C. albicans was stained with AlOA to the same de- 
gree as the yeast form as shown by IF. 
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The novel A10A mAb also recognized an epitope pre- 
sent in (3(1-6). MAbs directed against 0(1-6) and 0(1- 
3) (1-6) -glucans have been described earlier (9, 35), The 
raAb directed against (3(1-6) as obtained by immunization 
with Zymolyase extract from C. albicans was shown not to 
react with epitopes on the cell wall of C. albicans unless 
the outer layer, being formed by mannoproteins, was dis- 
turbed by the effect of tunicamycin. Tunicamycin inter- 
feres with the N-glycosylation of proteins so that new 
synthesis of mannoproteins will not become glycosylated 
during cell growth (20) . Thus, A10A differed from this 
0(1-6) epitope. Regarding the other two reported mAbs, 
one was suggested to be mainly directed against 0(1-3) in 
the 0(1-3) -glucan with branching 0(1-6) glucose residues 
(Schizophyllan) (io) , while the detailed specificity of 
the other one with regard to various glucans was not re- 
ported (7) . The presence of those epitopes on the cell 
surface of fungi was, however, not studied. The mAbs were 
produced for measuring either schizophyllan in serum dur- 
ing treatment by this agent as an anti-cancer drug, or 
for determining the immunological properties of another 
anti-tumor polysaccharide containing 0(1-3) and p(l-6)- 
glucans (10) . 

Our second mAb B3B did not recognize cell wall anti- 
gens in indirect IF and only weakly in inhibition-BLISA. 
A possible explanation could be the presence of this epi- 
tope mainly in the deeper parts of the cell wall and 
thereby not available on the cell surface of the intact 
cell. Yet another explanation could be that it only rec- 
ognized a free form of the glucan antigen, since the weak 
anti-CaCW activity of B3B was inhibited by 0(1-3) (1-6)- 
glucan at a low concentration. Although 83 B was produced 
against P(l-3), the EI S0 for this glucan regarding B3B 
anti-CaCW activity was approximately is times higher that 



of p(l-3) (1-6). The fact that 0(1-3) is linear and 0(1- 
3) (1-6) is branched in addition to a io times higher mo 
lecular weight than 0(1-3) (1-6) may have influenced the 
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epitope density, it is also known that the ultrastructure 
of higher molecular weight p glucans exhibits various 
forms such as single -helical, triple -helical, and a mix- 
ture of both, due to interchain hydrogen bonding between 
S each main chain of polyglucose residues (39) . Lower mo- 
lecular weight p glucans adopt a randomly coiled form in 
aqueous solution (2) . The percentage of branching, i.e. 
the number of (1-6)- per (1-3) -linkage may also differ 
between different fungal species. The availability of 
10 epitopes may be higher in randomly coiled regions of 
branched 0 glucans. 

Regarding rabbit polyclonal antibodies to p(i-3)- 
glucans Nollstadt et al produced such antibodies by using 
laminariheptaose conjugated to transferrin for studies on 
15 Pneumocystis aariaii (31) . The antigen consisted of a 
linear 0 (1-3) -glucan with seven glucose residues. Al- 
though the antibodies were analysed for crossreactivity 
with other fungal cell wall components (mannan and 
chitinhexaose) no studies were performed with other 0 
20 glucans than laminarin (MW of ca. 5300) . 

All rabbits had high levels of anti-p(i-3) (1-6) an- 
tibodies in the preimmune serum. A similar observation 
was done in normal human serum, natural antibodies 
against noncapsulated c. neoformans was shown to con- 
25 sist of IgG2 (18) . These anti-C. neefoxmans antibodies, 
which were inhibited to 100 % by 0(1-3) (1-6) -glucan of S. 
cerevlsiae did not recognize any epitopes on intact cells 
of 5. cerevisiae or c. albicans. Unlike Saccharomyees and 
Candida spp., chemical analysis of purified cell walls of 
30 c. neoformans have shown a lack of mannose residues in 
the cell wall (38) . Thus, it wag suggested that glucan 
was not surface exposed in fir. ccrcYisiaa or C. albicans 
yeast cells, a result which agreed with our inhibit ion- 
ELISA where no inhibition was observed after absorption 
of the rabbit anti-p ( i- 3 ) (i- 6 ) antibody by CaCW. Likewise 
no IP-positive c. albicans cells were observed with the 
rahbxt antibody. 
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The lack of an anti-0(l-3) antibody response in rab- 
bits as compared with mice after immunization with 0(1-3) 
could probably be explained by species differences. In 
one study where rabbits, rats, and mice were immunized 
5 with monoglycosyl branched 0(1-3)- D-glucan (grifolan) 
conjugated with bovine serum albumin, only rabbits re- 
sponded with antibodies (1) . Jones found that mice immu- 
nized with tnannan failed to produce anti-mannan antibody, 
while mannan- immunized rabbits produced high levels of 
10 this antibody (13) . These data suggest that genetical 

differences between animal species is an important factor 
for an antibody response or unresponsiveness to an anti- 
gen. 

During growth medically important fungi seem to shed 
15 0(1-3) -glucan into the culture medium. The concentration 
of 0(1-3) -glucan in serum from patients with deep fungal 
infections can be very high as determined by the G factor 
based Llmulus assay (26, 27, 32). We have found 0(1-3)- 
glucan in serum of all patients with candidemia, but in 
20 none of women with suspected superficial Candida infec- 
tion of the nipples, or healthy controls (23). Thus, 0(1- 
3) -glucan seems to be a sensitive assay. However, since 
also other types of glucans may activate the Lzmulua as- 
say (24b) a sandwich immunoassay based on two specific 
antibodies would be more specific. Two assays for deter- 
mination of 0(1-3) -glucans have been reported, which 
utilizes the specificity of a horseshoe crab protein 
named T-GBP from Tachypleus tridentatus in combination 
with rabbit anti - t-gbp antibodies (37) , or a high af- 
finity receptor (galactosyl ceramide) for 0 (1-3) -glucans 
and a mAb described as being specific for complex fungal 
cell wall 0(1-3) -glucans (25). t-gbp protein was shown to 
stain immunohistochemically the cell wall of c. alb£ caas 
The T-GBP anti - T-GBP assay showed that high levels of 
Plasma glucan contents in clinical samples correlated 
with deep mycosis (37) . 
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In conclusion, the presence of 0 (1-3) -rglucans in se- 
rum of patients with deep fungal infections, makes this 
component interesting as a marker for laboratory diagno- 
sis of such infections. The mAbs and polyclonal antibod- 
ies to glucan according to the invention may be used in a 
sandwich BLISA assay for rapid detection of circulating 
glucan in blood samples or other specimens from patients 
with invasive fungal infections. Moreover the presence of 
a 0(1-3) (1-6) -glucan epitope on the intact surface of 
both uncapsulated C.neofojrmane and Candida species as 

been observed in earlier reports 
anti- 0(1-3) (1-6) -glucan antibody 



seen with A10A has not 
on poly- or monoclonal 



activities. Our finding suggests that the cell wall in 



yeasts may contain 0(1 
deeper layer of glucan 



3) (1-6) -glucan protruding from the 
reaching the surface. 



02 10/21 17:09 FAX +46 ^|0269 AWAPAimT FRY KASSAN @023 

+46 31630263 



21 



References * H,~.^n r.««n 



1. Adachi, Y., N. Ohno, and T. Yadom&e. 1994. Prepara- 
5 tion and antigen specificity of an anti- (l-->3) - 

beta-D-glucan antibody. Biol Pharm Bull 17*1508-12. 

2. Adachi, Y. , N. ohno, T. Yadomae, Y. Suzuki, X. Oh- 
savre, and S. Oikawa. 1990. Thermal denaturation of 
1-3 -beta -D glucans in neutral aqueous solution 

10 above 130 degree effect on phyeicochemieal proper- 

ties. Carbohydr Res 198: 111-122 . 

3. Casanova, M. , M. L. Oil, L. Cardenoso, J. P. Marti- 
nez, and R. Sentandreu. 1989. Identification of 
wall -specific antigens synthesized during germ tube 

15 formation by Candida albicans. Infect Immun 57*262- 

71, 

4. Day, «J. F. , R. w. Thornburg, s. R. Thorpe, and J. W. 
Baynee. 1980. Carbohydrate -mediated clearance of an- 
tibody . antigen complexes from the circulation. The 

20 role of high mannose oligosaccharides in the hepatic 

uptake of igM . antigen complexes. J Biol Chem 
255:2360-5. 

5. De Repent igny, l., L. Kaufman, Q. T. Cole. D. Kruse, 
J. P. Latge, and R. C. Matthews. 1994. Immunodiagno- 

25 sie of invasive fungal infections. J Med Vet Mycol 

32 Suppl 1S239-52. 

6. Fleet, s. H. , and D. J. Manners. 1976. Isolation and 
composition of an alkali-soluble glucan from the 
cell walls of Saceharomyces cerevisiae. J Gen Micro- 

30 biol 94 sl80-92. 

7. Gutierrez, J. , C. Maroto, G. Piedrola, B. Martin, 
and J. a. Perez. 1993. Circulating Candida antigens 
and antibodies.' useful markers of candideraia. J Clin 
Microbiol 31i2S50-2. 

35 8. Herent, P. , D. Stynen. F. Hernando, J. Fruit, and D. 

Poulain. 1992. Retrospective evaluation of two latex 
agglutination tests for detection of circulating an- 




i0263 



AWAPATU«T 
-M S 31630263 




PRV KASSAN 



@024 



tigens during invasive candidosis. J Clin Microbiol 
30:2156-64. 

Hirata, A. , Y. Adaehi, w. itoh, M. Komoda, K. Ta- 
bata, and X. Sugawara. 1994. Monoclonal antibody to 
proteoglycan derived from Grifola frondosa (Mai- 
take) . Biol Pharrn Bull 17:539-42. 

Hirata, A., M. Komoda, W. Xtoh, K. Tabata, S. Xto- 
yama, and I. Sugawara. 1994. An improved sandwich 
ELISA method for the determination of immunoreactive 
schizophyllan (SPG). Biol Pharm Bull 17 : 1437-40. 
James, p. g., R. Cherniak, r. q. Jones, C. A. 
Stortss, and B. Reiss. 1990. Cell-wall glucans of 
Cryptococcus neoformans Cap 67. Carbohydr Res 
198:23-38. 

Jones, J. M. 1990. Laboratory diagnosis of invasive 

candidiasis. Clin Microbiol Rev 3:32-45. 

Jones, J. M. 1980. Quantitation of antibody against 

cell wall mannan and a major cytoplasmic antigen of 

Candida in rabbits, mice, and humans. Infect Immun 

30:78-89. 

Kambayashi, j., m. Yokota, M. sakon, B. Shiba, T. 
Kawasaki, T. Mori, M. Tsuchiya, H. Oiahi, and 3. Ma- 
tsuura. 1991. A novel endotoxin-specif ic assay by 
turbidimetry with Limulus amoebocyte lysate contain- 
ing beta-glucan. J Biochem BiophyB Methods 22:93- 
100. 

Kano, R. . Y. Hattori, K. Okuzumi, Y. Miyazaki, R. 
Yamauchi, H. Koie, T. Watari, and A. Hasegawa. 2002. 
Detection and identification of the Candida species 
by 25S ribosomal DNA analysis in the urine of candi- 
dal cystitis. J Vet Med Sol 64:115-7. 
Kappe, R. , and J. Muller. 1991. Rapid clearance of 
Candida albicans mannan antigens by liver and spleen 
in contrast to prolonged circulation of Cryptococcus 
neoformans antigens. J Clin Microbiol 29:1665-9. 
Kapteyn, J. c, l. Hoyer, J. E. Hecht, W. H. Mul- 
ler, A. Andel, A. J. Varkleij, M. Makarow, H. Van 



40 3^263 AWAPATIHT APR? KASSAN @ 0 25 

VP ^46 31638263 



Den Bad©, and F. K. Rlis. 2000. The cell wall archi- 
tecture of Candida albicans wild- type cells and cell 
wall-defective mutants. Mol Microbiol 35:601-11. 
Keller, R. 6., 6. 8. Pfrommar, and T. R. Kozel. 
1994. Occurrences, specificities, and functions of 
ubiquitous ant ibodies in human serum that are reac- 
tive with the Cryptococcus neoformans cell wall, in- 
fect Immun 62:215-20. 

Kits, F. M. 1994. Review: cell wall assembly in 
yeast. Yeast 10s 851-69. 

Koch, Y., and K. H. Rademacher. 1980. Chemical and 
enzymatic changes in the cell walls of Candida albi- 
cans and Saccharomyces cerevisiae by scanning elec- 
tron microscopy. Can J Microbiol 26 : 965-70. 
Kohler, G. , and C. Milstein. 1975. Continuous cul- 
tures of fused cells secreting antibody of prede- 
fined specificity. Nature 256:495-7. 
Kondori, N. , It. Edebo, and I. Matt sby ~ Bait zer. 2002. 
Candida albicans cell wall antigens for serological 
diagnosis of candidettiia. Medical Mycology in press. 
Kondori, N. , L. Edebo, and I. Matt sby- Bel tzar. 2002. 
Circulating £(1-3) -glucan and IgQ subclass antibod- 
ies to C. albicans cell wall antigens in patients 
with systemic candidiasis. Submitted. 
Matfcsby-Baltzer, I., 2. Mielnicsuk, L. Larsson, K. 
Lindgren, and S. Goodwin. 1992. Lipid A in Helico- 
bacter pylori. Infect Immun 60:4383-7. 
Milton, D. K., K. U. Alwis, L. Fisette, and M. 
Muilenberg. 2001. Enzyme -linked immunosorbent assay 
specific for (l— >6) branched, (l-->3) -beta-D-glucan 
detection in environmental samples. Appl Environ Mi- 
crobiol 67:542 0-4. 

Miyazaki, T. , S. Kohno, K. Mitsutake, S. Maesaki, K. 
Tanaka, and K. Hara. 1995. (l-->3) -beta-D-glucan in 
culture fluid of fungi activates factor G, a limulus 
coagulation factor. J Clin Lab Anal 9:334-9. 



3, 



263 




PRV KASSAN 



@026 



Miyazaki, T., S. Kohno, K. MitSutake, S. Maesaki, K. 
Tanaka, N. Ishikawa, and K. Hara. 1995. Plasma (1-- 
>3) -beta-D-glucan and fungal antigenemia in patients 
with candidemia, aspergillosis, and cryptococcosis. 
J Clin Microbiol 33:3115-8. 

Nagi, N., N. Otano, Y. Adachi , J. Aketagawa, R. Ta- 
nrura, Y. Shibata, S. Tanaka, and T. Yadamae. 1993. 
Application of lintulus test (G pathway) for the de- 
tection of different conformers of (l-->3) -beta-D- 
glucans. Biol Pharm Bull 16s 822-8. 

Nelson, R. D., N- Shibata, R. P. Podzorski, and M. 
3. Herron. 1991. Candida nannan: chemistry, suppres- 
sion of cell -mediated immunity, and possible mecha- 
nisms of action. Clin Microbiol Rev 4 t 1-19. 
Nguyen, T. H. , G. h. Fleet, and P. L. Rogers. 1998. 
Composition of the cell walls of several yeast spe- 
cies. Appl Microbiol Biotechnol 50*206-12. 
Nolls tadt, K. H., M. A. Powles, H. Fuji oka, M. Ai- 
kawa, and D. K. Scbmatz. 1994. Use of beta-1,3- 
glucan-specific antibody to study the cyst wall of 
Pneumocystis carinii and effects of pneumocandin BO 
analog L- 73 3, 560. Antimicrob Agents Chemother 
38:2258-65. 

Obayashi, T. . M. Yoshida, T. Mori, H. Goto, A. Yasu- 
oka, H. Iwasaki, H. Teshiana, S. Kohno, A. Roriuchi, 
A. Ito, and et al. 1995. Plasma (l-->3) -beta-D- 
glucan measurement in diagnosis of invasive deep my- 
cosis and fungal febrile episodes. Lancet 345*17-20. 
Obayashi, t., m. Yoshida, H. Tamura, J. Aketagawa, 
S. Tanaka, and T. Kawai. 1992. Determination of 
plasma (l-->3) -beta-D-glucans a new diagnostic aid 
to deep mycosis. J Med Vet Mycol 30 « 275 -80. 
Reiss, E., T. Obayashi, K. Orle, M. Yoshida, and R. 
M. Zancope-Oliveira. 2000. Non-culture based diag- 
nostic tests for mycotic infections. Med Mycol 
38tl47-59. 




'02 10/21 17:11 FAX +46 3^0283 AWAPAHUT ^^PRV KASSAN ©027 

+46 316302S3 . . , 

• ■ ttttrg',,,; Kir^v 
25 

35. Sanjuan, R., J. Zueco, R* Stock, tf • Font de Mora, 
and R. Sentaadrea. 1995. Identification of glucan- 
mannoprotein complexes in the cell wall of Candida 
albicans using a monoclonal antibody that reacts 

5 with a (1, 6) -beta-glucan epitope. Microbiology 141 ( 

Pt 7) :1545-51. 

36. SverremarJc, E„ F and C. Fernandas - 1997, Immunogenic - 
ity of bacterial carbohydrates r cholera toxin modu- 
lates the immune response against dextran B512- Im- 

10 munology 92:153-9. 

37. Tamura, H., S. Tanaka, T« Ikeda, T. Obayashi , and Y. 
Hashimoto. 1997. Plasma (l-->3) -beta-D-glucan assay 
and iramunohistochemical staining of (l-->3) -beta-D- 
glucan in the fungal cell walls using a novel horse- 

15 shoe crab protein (T-GBP) that specifically binds to 

(1 — >3) -beta-D-glucan. J Clin Lab Anal 115104-9. 

38. Vartivarian, S. E. , G. H. Reyas, E, tfacobson, P. 
G - James, R. Cherniak, V. R. Muinaw, and M« J. Tin- 
flrl«r- 1989. Localization of mannoprotein in Crypto- 

20 coccus neoformans. J Bacteriol 171:6850*2. 

39. Williams, D« L. 1993- Beta glucans structure and 
biological function. 



6 



25 



•02 10/21 17:11 FAX +46 A>263 AWAPATtttt A PRV KASSAN @ 02 8 

**** +46 31630563 

Hvv!" -•- 

26 •••--•*' 

CLAIMS 

1. An antibody reactive with ^-glucans . 

2. An antibody according to claim 1, wherein said 
antibody is reactive with 0-glucans in free, non- 

5 associated form. 

3. An antibody according to claim l or 2, wherein 
said antibody is a monoclonal antibody. 

4. An antibody according to any one of the claims 
1-3, wherein said antibody is reactive with a 0(1-3)- 

10 glucan associated epitope. 

5 . An antibody according to any one of the claims 
1-4, wherein said antibody is reactive with a 0(1-3) (l- 
6) -glucan associated epitope. 

6. An antibody according to any one of the claims 1- 
15 5, wherein said antibody is B3B. 

7. An antibody according to any one of the claims 1- 
5, wherein said antibody is reactive with cellwall asso- 
ciated /3-glucane. 

8. An antibody according to claim 7, wherein said /3- 
glucan is available on the cell surface of c. albicans, 
C. parapsilosis, c. krusei, c. glabrata and/or C. neofor- 
mans. 

9. Antibody according to claim 7 or 8, wherein said 
antibody is A10A. 

25 10 - u se of at least one antibody according to any 

one of the claims 1-9 for the diagnosis of fungal infec- 
tions. 

11. Diagnostic kit for the diagnosis of fungal in- 
fections compr ising 

o means for drawing a sample from a patient; 
o means for an assay for the detection of glucan, 
wherein said sample is analysed for the pres- 
ence of cellwall associated /J-glucans and/or fi- 
glucans in free, non-associated form using an 
antibody reactive with cellwall associated 0- 
glucans and/or an antibody reactive with 0- 
glucans in free, non- associated form. 
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12. Diagnostic kit according to claim 11 , wherein 
said assay is a sandwich ELISA assay. 

13. Diagnostic kit according to claim 11 or 12, 
wherein said antibody is an antibody according to any one 

5 of the claims 1-9. 

14. Method for diagnosing fungal infections compris- 
ing 

o drawing a sample from a patient; 
o performing an assay for the detection of glu- 
10 can, wherein said sanqple is analysed for the 

presence of cellwall associated /3-glucans 
and/or £-glucans in free, non- associated form 
using an antibody reactive with cellwall asso- 
ciated iS-glucans and/or an antibody reactive 
15 with 0-glucans in free, non-associated form; 

wherein the presence of £-glucans indicates a fungal 
infection in said patient. 
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ABSTRACT 



New antibodies reactive with jS-glucans is disclosed. 
More presicely, a monoclonal antibody reacive with a 0(1- 
5 S) (l-3)-glucan epitope on the intact cell surface of C. 
albicans , c. parapsilosis, C. krusei, C. glabrata and/or 



C. neof ormans , and a monoclonal antibody recognizing epi- 
topes in free form £(1-3) (1-6) -glucan is disclosed. Said 
antibodies can be used for the detection of free and/or 
10 cellwall associated 0-glucans for the diagnosis of fungal 
infections • 
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